LUONG (THREAD) (cont)

e |oi ich ctia Multithreaded: mang 4 ich lgi chinh:

o Kha nang dap rng: Multithread gitip nhirng (rng dung twong tac véi thé hoat
dong thap hon vi ngay ca Itc 1 phan chwong trinh bj block hodc can mét thoi ki
dai dé hoat déng, chwong trinh nhin chung van mang thé chay. Va diéu nay giup
quy khach wng y hon vi khd ndng dap (rng cao clia ap dung. Diéu nay dic trung
dang s& hiru khach hang la cac designer. Ban va&i thé hinh dung: khi 1 chwong
trinh dang chay, va ngwdi mua nhan vao moét nat [énh ma can da sb thoi gian dé
process, thi 1 hé thdng dang single-threaded sé& khéng kich hoat b4t ki hoat déng
nao khac cho t&i luc hoan thanh bwéc 18nh viva rdi. Trai lai, van dung dang
multithread sé& ko lam cho ngat quang quéa da dang qua trinh clia ngu®i mua vi
khi ma mét thread dwoc kich hoat dé thwe hanh bwéc 1énh kia, 1 thread khac sé
duorc kich hoat dé thwe hanh bét ki budc 1énh it tén thdi gian hon ma quy khach
dé xuét.

o Kha ning san sét tai nguyén: nhirng tién trinh chi s& hiru thé san sét di liéu
duyét y cac ki thuat nhw shared memory (ving bd nh& chung) va message
sharing (chia sé tin). Nhirng ki thuat nay chi mang thé duoc thiét |ap béi lap trinh
vién. Bén canh dé, nhirng ludng san sé thdng bao hodc tai nguyén theo hé thdng
dwoc mac dinh. Loi ich cla viéc san s&t code va di liéu la né giup rng dung c6
phd bién threads hoat déng trong mét viing lién hé chung.

o Tiét kiém: viéc phan phéi tai nguyén va di¥ liéu cho qua trinh tao process rat tén
kém. Va vi threads ty dong chia sé data cho process ma né thudc vé, viéc tao
nhirng thread cho viéc context-switch sé& giup tiét kiém chi phi gan nhw. Khéng
chi tdm gia ma con 14 thdi gian, vi viéc tao mot process méi sé 1au hon nhiéu so
s& hiru tao 1 thread mai. Nhw trong Solaris, tao ra mét process lau hon 30 EN
so mang tao ra mét thread trong process D6, va lau hon 5 1an so s& hiru tao 1
context-switch.

o Scalability: loi ich ciia multithreaded mé ta ré hon trong kién trac da x ly
(multiprocessor architecture), vi multithread gitip nhirng threads hoat déng ddng
thoi trong cac 16i xt ly khac nhau, trong khi déi véi tién trinh dang
single-threaded, 1 thread chi s& hivu thé chay trén 1 bd xt ly, khédng quan trong
viéc c6 bao lam thread trong hé théng hién nay.

nhirng moé hinh TRONG MULTITHREADING

Sau phan bai tbng quan vé ludng - threads, bai viét nay sé dé cap vé cac md phdéng da luéng
(multithreading models). Trwdc nhét, threads mang thé dwoc twong tro qua hai phuwong phap
sau: duyét cac ban, dé thanh 1ap user threads, va duyét y nhan may tinh, dé hinh thanh kernel
threads. User threads duoc hd tro trén kernel va dwoc quan ly ko can sw twong tro trong
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khoang kernel, trong khi D6 kernel threads dwoc hé tro' va diéu hanh trwc tiép tir hé quan ly.
Céc hé diéu hanh hién nay nhu Window, Linux, Mac OS X, Solaris déu hé tro kernel threads.

Du 14 hai don vi biét 1ap, user threads va kernel threads mang méi lién hé khong thé tach roi. Ba
mo phéng sau ciing |a ba cach dé hinh thanh méi quan hé gitra user threads va kernel threads:
md hinh Many-to-one, mé hinh one-to-one, va mé hinh one-to-many.

Mbi hodc da dang user thread phai dwo'c map sang mét hodc phd quat kernel thread twong (rng
dé dwoc x(r ly b&i hé diéu hanh.

<«—— user thread

<«—— kernel thread

Figure 4.5 Many-to-one model.
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mé phong MANY-TO-ONE

méd hinh many-to-one 1a mé phéng phd théng user threads ndi vao mét kernel thread. Viéc
diéu hanh nhirng luéng nay dwa vao thw vién ludng trong ko gian cac ban. Tuy nhién, ca hé
thdng sé bi chdn néu 1 ludng nao cham trién khai thwc hanh 1 blocking system call. Va ciing vi
chi 1 lubng dwoc tiép can kernel trong mét 1an, cac threads khac khong thé chay song song
trong hé théng da 16i. Green threads — tén goi ciia 1 thw vién ludng ctia hé théng Solaris va da
dwoc st dung trong cac versions cii cla Java — str dung mé hinh many-to-one. Khéng s& hiru
qua da dang hé thdng ding mé hinh nay vi né khéng st dung duorc loi thé ctia multiple
processing cores.

mo hinh ONE-TO-ONE

mé phéng one-to-one |a mé phdng 1-1, mét user thread két ndi mang 1 kernel thread. M&
phdng 1-1 nay d&m bao dwoc tinh lién tiép vi vi nhw 1 thread bj block thi 1 thread khac sé& van
két ndi dwoc s& hiru kernel. N6 ciing ddm bao dwoc phd quat ludng s& hiru thé hoat dong cuing
mot khi trong bd da x( ly. Khuyét diém duy nhat ciia mé phéng nay la né doi hdi khi mot user
thread hoat ddng thi 1 kernel thread phai duoc kich hoat theo. Va vi qua phd bién kernel
threads sé& gay nén sw qua chuyén ché trong van dung, nhirng app tiéu dung model nay déu
dirng sé lwong thread dwoc tao ra trong hé thdng. Linux va Windows & nhixng hé quan ly dung
model one-to-one.



<«—— user thread

«—— kernel thread

Figure 4.7 Many-to-many model.

mé hinh MANY-TO-MANY

mé hinh many-to-many chia nhirng user-level threads cho mét lwgng nhé hon hodc bang
nhirng kernel threads. Lwgng kernel threads nay tuy thudéc vao budc phai cta trng dung tiéu
dung hodc bd may st dung (mét (rng dung thuwerng st dung phd bién kernel threads trén
multiprocessors hon la trén single processor). M6 hinh nay khac mé phédng many-to-one & tinh
lién luc. Trong md hinh many-to-one, ngwdi dung cé thé tao bao nhiéu user threads tuy thich,
nhwng né khéng dam béo dwoec tinh lién tiép vi 1 kernel chi két ndi dwoc s& hiru moét user
thread, nhw da ké & trén. Mo phdng one-to-one cho phép tinh lién tuc cao hon, ngoai ra s6
lwong threads dworc tao ra rat quan trong vi nhw ban khéng muédn ng dung ctia minh bj qua



van tai. M6 phdng many-to-many sé dap rng dwoc van dé ctia 2 md phdng truéc: sb lwong
user threads tao ra la tuy thich, va kernel thread twong &ng s& hivu thé chay song song trong
hé da xt ly. Va, khi mét thread dang thwc hanh blocking system call, kernel threads twong &rng
s& hiru thé chuyén sang mot user thread khac va khac phuc user thread cham tién dd. 1 Bién
thé cia many-to-many model 1a two-level model. Model nay nhw 1a sy hai hoa gitra
many-to-many model va one-to-one model, vi né vira chia nhirng user-level threads cho mét
lwong nhé hon hodc bang cac kernel threads twong (ng, va vira cho phép moét user thread két
ndi riéng v&i 1 kernel thread. Trwéc version Solaris 9, hé quan ly Solaris da dung two-level
model. tuy nhién, tir version 9 tr& di, Solaris st dung one-to-one model.

HYPERTHREADING LA Gi

Hyperthreading Ia khi CPU c6 kha ndng cho 1 core don thyc thi réng rai hon mét ludng cong 1
khi. Hyperthreading v&i kha ndng nang cao mirc do xi li/ tao da dang ludng hon cho phd théng
core, nhwng chang hé toan bo core.. Tuy thudc vao 1 nhiém vu dang lam cho, hyperthreading
s& hiru thé giup dem dén hiéu nang khac nhau trong tirng core khac nhau, nhwng thinh thoang
tdng thé mang thé hut hiéu nang.

mang cong nghé hién gid, 1 core mang thé san sinh ra hai threads, cham trién khai 1a ly do v&i
phd théng CPU ddi mai, vi du: ryzen 5 1600 s& hiru sbé core, thread tuan tw 1a 6, 12. Du thé,
cling v&i cac con CPU ddi méi, vi du: Intel Core i5 7400 (Kaby Lake), lai chi s& hivu sé core,
thread 1an lwot |a 4, 4. Cho nén, tly thudc vao cong nghé st dung cla tirng hang, cho tirng con
CPU ma sé core, s6 thread né lai khac nhau.
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CAC BAI VIET LIEN QUAN
hé diéu hanh
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hé diéu hanh windows
khai niém hé diéu hanh
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